Abstract. The abrasive water jet cutting technology is a new and modern technology which uses an abrasive material carried by water at high pressure to pierce and cut a desired material. It is a technology used to cut a high variety of materials, from rocks to glass, metal or even human tissue. Regarding the metal cutting using AWJ technology, the surface roughness is a very important aspect when it comes to surface quality and precision. This paper presents a series of aspects regarding the surface roughness on a C45 steel part cutted using AWJ technology, presenting the variation of the surface roughness and the aspect resulted after cutting, on the surface of the cut.
Introduction
The abrasive water jet cutting technology is a new and modern technology which uses an abrasive material carried by water at high pressure to pierce and cut a desired material. This paper presents a series of aspects regarding the surface roughness on a C45 steel part cutted using AWJ technology, presenting the variation of the surface roughness and the aspect resulted after cutting, on the surface of the cut. The abrasive water jet cutting technology is continuously researched by different authors like Srivastava et. al [1] , Popan et. al. [2, 3] , Ravai Nagy et.al. [4] , Vusal et. al. [5] and Herghelegiu et. al. [6] .
The quality of the cutted surfaces and also precision are the key elements regarding the study and the research of cutting of the metal parts using abrasive water jet.
For better analyzing and in order to make a connection between the AWJ cutting parameters and the aspect/quality of the cutted surface, a series of roughness measurements were taken in different areas of the cutted surface, divided in three rows that represent three different areas (Primary impact zone, smooth zone and rough zone) [7] . For studying the zones in which the surface deviations are different on the height of the cutted surface, a series of macroscopic analyzes were made at different magnification powers.
A paper regarding the analyzing of the surface roughness of the parts cutted using AWJ cutting technology was done by authors [8] and the current paper is a continuation of the same research.
In the present paper it will be analyzed a single surface cutted using the parameters presented in table 1.
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Abrasive water jet cutting machine
Research has been made using the AWJ cutting machine presented in figure 1a ) and the part presented in figure 2a ) resulted after extracting it from the plate presented in figure 1b ).
a) b)
Fig. 1. a) AWJ cutting machine -Bystronic ByJet Pro L-, b) the plate from which the part was cutted.
Measuring the roughness of the surface cutted using AWJ
The cutted surface was divided in 9 zones, as one can see in figure 2 a). The roughness of the surface was measured using a TR200 roughness tester, as presented in figure 2 b). The dividing was made in such way in order to capture the 3 distinct zones [4] as presented in figure 3 . For better analyzing and understanding of the obtained data, every zone as presented in figure 3 is divided in 3, as seen in figure 2 a) in order to have a number of 3 measurements on every zone. In this way results a number of 9 zones which are numbered as in table 2. 
Macroscopic analyzing of the surface cutted using abrasive water jet
For start, the surface was cleaned using a solvent that removes the grease applied previously on the surface for anticorrosive protection purpose. That lubricating film makes it impossible to correctly visualize the surface under a microscope. After removing the lubricating film an optic microscope was used for visualizing the surface and two light sources to prevent the shadowing of surface and assuring a better medium for capturing the images, as it can be seen in figure 4 a) To ease the recording and data processing, and also as method for measuring the surface, on the surface that was studied was attached a piece of millimeter paper, as seen in figure 5 . 
The roughness measurements results
All the measured values are presented in table 3. For visualizing and a better understanding of the aspect of asperities present on the surface cut using the abrasive water jet cutting technology and, with the help of the roughness tester, was done also a surface profilogram measurement for every zone analyzed.
These profilograms were grouped on measurements so that they can be observed better and, in figures 6, 7 and 8 are presented on columns, the three measurements (M1, M2 and M3), according to tables 2 and 3.
Every figure presents each a set of three profilograms of the surface, the positioning depending of the zone analyzed (UZ, MZ, DZ). 
The macroscopic analyzing results
For a better analyzing of the abrasive water jet cutted surface, using the optical microscope, the surface was photographed at a magnification power of 10 times bigger and respectively, at a magnification power of 80 times bigger.
Every picture taken were grouped to form a film of the entire surface so, in this case, in the figure 9 is presented, starting from an isometric view of the analyzed surface, from the part cutted using abrasive water jet technology, to a surface 10 times bigger and finally, followed by an 80 times magnification of the same surface.
On the left of each presented surfaces can be seen the millimeter paper which helps for measuring the depth of the zones with different asperities.
After analyzing the surface from figure 9, the depth of each zone with different asperities, as explained in figure 3 , were measured and the results can be seen in table 4. Description of the zones: UZ is the zone from the top part of the analyzed surface which presents the lowest value of the measured roughness; MZ is the middle zone of the metal part where the surface presents a roughness a bit bigger than in the UZ zone but, smaller values that in the DZ zone; and, the DZ zone is the bottom area of the AWJ cutted surface which presents the biggest values for roughness and is the zone with the most surface irregularities.
Conclusions
After analyzing the research and results, a series of conclusions emerged: 1) The surface cutted using AWJ cutting technology has asperities with different dimensions in different zones of the surface resulted from cutting. 2) The surface cutted using the AWJ cutting technology presents 3 distinct zones (UZ, MZ, DZ) which present an increasing of the roughness of the surface, from up to down.
3) The depth of the zones is at 5mm for UZ, 7 mm for MZ and 8 mm for DZ, on a 20mm C45 metal part cutted using AWJ cutting technology. 4) Ra roughness recorded for the 3 zones has a min of 2,597 μm in UZM1, 3,006 μm in the middle zone MZM2 and the maximum of 4,105 μm in DZM1.
5)
For the first 5mm of the cut the surface has a 2,858 μm Ra roughness, for the next 7 mm a 2,903 μm Ra roughness and for the last 8mm has a 3,626 μm Ra roughness.
6) The surface presents and increasing of roughness from top to bottom, as one can observe also from the visual aspect of the part, seen in the images from figure 9.
